Functional characterization of an uncoupling protein in goldfish white skeletal muscle.
Uncoupling proteins (UCP) are able to increase H(+) leakage across the inner mitochondrial membrane, thus dissipating the membrane potential and increasing oxygen consumption. Despite the identification of several UCP orthologs in birds, reptiles, amphibians and fish, little is known about their functional properties in fish. The aim of this work was to identify and characterize a UCP in mitochondria found in goldfish white skeletal muscle. Western blot analysis, using a polyclonal antibody raised against mammalian UCP3, showed a single band at approximately 32 kDa. During non-phosphorylating respiration, we observed that palmitate promoted a dose-dependent increase in oxygen consumption that is abolished by addition of BSA (fatty acid chelator). Interestingly, this palmitate-induced increase in oxygen consumption was not inhibited by GDP, a well-known UCP inhibitor. In phosphorylating mitochondria, palmitate lowered both ADP/O ratio (number of atoms of phosphorus incorporated as ATP per molecule of O2 consumed) and the respiratory control ratio. Moreover, we found that different fatty acids can modulate mitochondrial membrane potential. In conclusion, our results suggest that goldfish UCP is functionally similar to the UCP found in other species, including mammals.